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Impact of the COVID-19 Outbreak on Tourists’ Real-
time On-site Emotional Experience in Reopened Tourism
Destinations

Abstract:

The COVID-19 pandemic that caused unprecedented havoc on global tourism industry
will all blow over, however whether the tourists’ real-time on-site emotional experience
in the reopened tourism destinations is higher or lower than that of the period before
the pandemic outbreak has not been studied. Since this is an important basis for
managers to design tourist win-back strategies, this study empirically examines the
impact of the COVID-19 outbreak on tourists’ real-time on-site emotional experience
using geo-tagged check-in user-generated content data in China’s National 5A scenic
spots from November 7, 2019 to April 8, 2020. Results show that although the COVID-
19 pandemic doesn’t destroy the tourist attractions, tourists’ real-time on-site emotional
experience after the outbreak of COVID-19 is significantly lower than that of the period
before the COVID-19 outbreak, suggesting that tourism destinations should not only
focus on the recovery of tourist arrivals, but also pay attention to the tourist experience
recovery during the tourism recovery stage. Results also provide empirical evidence
and practical implications for destinations in tourist experience management during and

after the COVID-19 pandemic.

Keywords: COVID-19 outbreak; Real-time on-site emotional experience; Sentiment

analysis; Reopened tourism destinations

1. Introduction

The COVID-19 pandemic is confirmed in almost every country or territory around
the world (World Health Organization, 2020), and has significantly disrupted the
tourism industry (Polyzos, Samitas, & Spyridou, 2020). It is widely accepted that the
world will not return to its pre-pandemic normalcy unless the safe and effective
vaccines are available and a global vaccination programme is successfully implemented
(WHO, 2020). What’s more, the 100% safe and efficacious vaccine is still a few years
away from global mass immunization (Jeyanathan et al., 2020), resulting in the

normalized pandemic prevention and control (Zwanka & Buff, 2020); therefore, the
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tourism industry may still live with the COVID-19 pandemic for a long time. Many
countries struck by the COVID-19 pandemic have introduced physical-distancing
strategies to slow down the spread of the virus, unwillingly causing economic
depression and even social instability (Yoosefi Lebni et al., 2020; Nicola et al., 2020).
To balance pandemic prevention and economic stability, many tourism destinations
have reopened to tourists under necessary pandemic control measures. Especially,
countries like China are easing restrictions while watching for flare-ups. By March 16,
2020, 3,714 nationally certified tourism scenic spots have reopened in China (Ministry
of Culture and Tourism of the People's Republic of China, 2020). Considering the fact
that the COVID-19 pandemic does not destroy the tourist attractions that trigger tourists’
experience, is the tourists’ real-time on-site emotional experience in the reopened

tourism area higher or lower than that of the period before the pandemic outbreak?

For tourists who have been quarantined for a long time, reentering into the
reopened tourism destinations may create more exciting tourism experience; however,
the psychological shadow caused by the COVID-19 pandemic may lower tourists’ real-
time on-site emotional experience. Thus, it is necessary for tourism managers to know
how tourists’ real-time on-site emotional experience changes pre and post the COVID-
19 outbreak and take corresponding measures. For example, if COVID-19 did lower
tourists’ real-time on-site emotional experience, tourism managers can take actions like
providing more tourism services or lowering the price to enhance tourist experience.

Otherwise, they should adopt opposite strategies.

In theory, tourism is often regarded as a pleasure-seeking experience (Goossens,
2000), and emotion is a core component of tourist experience (Mcintosh & Siggs, 2005).
Tourist emotions can be determined by destinations’ physical environment (McKercher,
Shoval, Park, & Kahani, 2015; Zhang, Hou, Li, & Huang, 2020). Therefore,
understanding tourists’ emotional experience in the reopened tourism destinations is
critical to tourism industry in the post-disaster tourism recovery period. It is suspected
that the COVID-19 pandemic may cause negative emotions. First, according to stress
theory (Schaller, Murray, & Bangerter, 2015) and perceived risk theory (Slovic, 1987),
public health emergencies trigger more negative emotions (Li, Wang, Xue, Zhao, &
Zhu, 2020). Second, due to the pandemic, the tour time in many tourism destinations
have been shortened and many activities have been cancelled, which may reduce
individual’ s sense of joy (Liu, Sparks, & Coghlan, 2016). Finally, wearing masks while
traveling may also weaken tourists’ emotional experience, as tourists’ emotional
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experience is intricately linked to some sensory stimuli (Matteucci, 2016). However,
positive emotions may also be evoked by the reopening of outdoor tourism destinations,
as it enables tourists to have close contact with the natural environment, and thus brings
satisfaction of vision, hearing and smell, and evokes special emotions (Buckley &
Westaway, 2020; Zhang & Xu, 2020). Although studies have concerned the impact of
the COVID-19 pandemic on tourism (Polyzos et al., 2020; Yang, Zhang, & Chen, 2020),
limited attention has been paid on tourists’ real-time on-site emotional experience, and
the question about how tourists’ real-time on-site emotional experience changes pre and
post the COVID-19 outbreak has not been answered empirically. Therefore, we aim to
address this gap by using geo-tagged check-in user-generated content (UGC) data in

China’s National 5A scenic spots.

2. Data and methodology

Existing studies mainly used questionnaires (Prayag, Hosany, & Odeh, 2013; Ma,
Scott, Gao, & Ding, 2017) or interviews (Moal-Ulvoas, 2017) to measure tourists’
emotional experience, which can only capture tourists’ remembered experience but not
the real-time on-site emotional experience. To overcome this limitation, following
Zheng, Wang, Sun, Zhang, and Kahn (2019), we applied UGC semantic analysis to

measure tourists’ emotional experience expressed on check-in pages on social media.

Since the pandemic situation in China was better under control, tourists’ geo-
tagged check-in UGC data were collected from Sina Weibo, the most popular
microblogging platform in China, to test the impact of the COVID-19 outbreak on
tourists’ emotional experience during the pandemic. The check-in Weibo posts record
the users’ location information when posting Weibo in a certain location, and are listed
in the check-in homepages of this location. Web crawler technology was used to get
real-time on-site content generated by tourists during their trips. China’s National 5A
scenic spots were chosen in our study. By August 1, 2020, a total of 280 scenic spots
had been certificated as China’s National 5A scenic spots. After eliminating the
scenic spots without a Weibo check-in homepage and consolidating those with multiple
homepages, Weibo check-in data from 241 check-in homepages were analyzed. The
Weibo check-in posts were collected from January 23, 2020 to April 8, 2020 (77 days)
which is after the Wuhan lockdown (January 23, 2020), and November 7, 2019 to
January 22, 2020 (77 days) which is before the Wuhan lockdown, to make the temporal


http://www.baidu.com/link?url=xhaT4yoYWIrWVDRsMC6Ezv9-DnI84kZEQQmPhe8u-eHIrlty1GYKyXMY2l6TkuBwNrrs0d7pTZPp2rPioC-kBa1pjwNV-2xE5cNRybA8obO
http://www.baidu.com/link?url=xhaT4yoYWIrWVDRsMC6Ezv9-DnI84kZEQQmPhe8u-eHIrlty1GYKyXMY2l6TkuBwNrrs0d7pTZPp2rPioC-kBa1pjwNV-2xE5cNRybA8obO
http://www.baidu.com/link?url=xhaT4yoYWIrWVDRsMC6Ezv9-DnI84kZEQQmPhe8u-eHIrlty1GYKyXMY2l6TkuBwNrrs0d7pTZPp2rPioC-kBa1pjwNV-2xE5cNRybA8obO
http://www.baidu.com/link?url=xhaT4yoYWIrWVDRsMC6Ezv9-DnI84kZEQQmPhe8u-eHIrlty1GYKyXMY2l6TkuBwNrrs0d7pTZPp2rPioC-kBa1pjwNV-2xE5cNRybA8obO

98
99
100
101

102

103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

128

interval balance. Due to the limitation of Sina Weibo’s application programming
interface (API), only Weibo posts listed in the latest 150 pages of each check-in
homepage can be collected. Finally, we collected 67,827 Weibo check-in posts during

our study period.

2.1 Dependent variable

The median sentiment index for a scenic spot on a given day was used to reflect
tourist overall emotional experience in this scenic spot on the day (Zheng et al., 2019).
We used the following steps to get the median sentiment index: (1) Weibo posts less
than 15 Chinese characters and advertisements were excluded, as those posts cannot
effectively reveal the emotional tendency of tourists. After the exclusion, 56,026 valid
Weibo check-in posts were kept for analysis. As shown in Table 1, the volume of Weibo
check-in posts in each month is between 5000 and 15000, and the volume of scenic
spots in each month is around 200. Also, the sample sizes before and after the Wuhan
lockdown (January 23, 2020) are very close. Specifically, there are 28,259 valid Weibo
check-in posts between November 7, 2019 and January 22, 2020, and 27,767 valid posts
between January 23, 2020 and April 8, 2020. Considering that the whole dataset except
invalid samples was used, it is sufficient to demonstrate the impact of the COVID-19
outbreak on tourists’ real-time on-site emotional experience. (2) Sentiment analysis was
conducted to get sentiment scores using the sentiment tendency analysis service from
Tencent natural language processing (NLP) platform which is the mainstream NLP
platform to process Chinese text. The Tencent sentiment analysis was performed using
the predefined Long Short-Term Memory (LSTM) and Bidirectional Encoder
Representations from Transformers (BERT) models based on Tencent’ s large Chinese
corpus. The sentiment scores extracted by Tencent sentiment analysis range from 0 to
1, and were multiplied 100 (Zheng et al., 2019), with 0 representing a strongly negative
sentiment, 100 representing a strongly positive sentiment and 50 representing a neutral
sentiment. (3) All Weibo posts were collapsed into a specific scenic spot/day-level, and
the median sentiment index was constructed by calculating the median sentiment value
of all Weibo check-in posts at a scenic spot on a given day. Finally, a total of 16,791

observations were generated.

<Insert Table 1 here >
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2.2 Independent variables

The COVID-19 outbreak in the scenic spot was measured from two perspectives.
The first was whether there is a COVID-19 outbreak. The date of the Wuhan lockdown
(January 23, 2020) was used as the indicator of the COVID-19 outbreak in China. Thus,
a dummy variable named OUTBREAK was created to measure whether there is an
outbreak, with 1 representing the COVID-19 outbreak and 0 representing no COVID-
19 outbreak. The second was measured by the response level to public health
emergencies in the province where the scenic spot is located. In China, public health
emergencies are classified into four levels: 1%, 2", 37 and 4™ (Chinese Center for
Disease Control and Prevention, 2018), with smaller numbers indicating more serious
emergencies. The response level to public health emergencies refers to the different
measures taken at different levels of public health emergencies. The first level response
is the highest-level response, referring to the emergency work organized and
coordinated by provincial governments under the command of the State Council in the
first level public health emergency. After the COVID-19 outbreak, 31 provinces and
regions in China have successively launched the first level response to the COVID-19
pandemic. With the effective control of the pandemic, by April 8, 2020, most provinces
and regions have downgraded the first level response to the second level response or
the third level response. Thus, the response level was used as another proxy to measure
the COVID-19 pandemic situation, named RESPONSELEVEL. Since the smaller
number of the response level indicates the more serious emergency, this variable was
coded reversely, with 0 representing no response, 1 representing the fourth level
response, 2 representing the third level response, 3 representing the second level
response, and 4 representing the first level response. The COVID-19 pandemic data

was obtained from the provincial Health and Construction Commission.

2.3 Control variables

Time distance, holidays, temperature and scenic spot were included as control
variables. First, after a public health emergency breaks out, time course can alleviate
people’s psychological symptoms (Su, Ye, Zhang, & Lin, 2020). Thus, time distance
(TIMEDISTANCE) measured by the number of days from January 23, 2020 (the Wuhan
lockdown) was included in our model. Second, people may be happier on weekends
and holidays (Zheng et al., 2019). Thus, a dummy variable named HOLIDAY was used
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to control the impact of weekends and holidays. Third, temperature (TEMPERATURE)
was considered in our model because it may affect tourist perception and experience
(Becken, 2013; Denstadli & Jacobsen, 2014). The temperature data was collected from
the 911 weather query website (https://tianqi.911cha.com), a widely used weather query
website in China. Finally, a dummy variable named SPOT was used to control the
scenic spot fixed effect, as it can reflect some omitted factors like the characteristics

and heterogeneity of scenic spots. All variables used in this study are listed in Table 2.

<Insert Table 2 here >

2.4 Model specification
Three OLS regression models are specified as below:
SENTIMENT;; = po + fiOUTBREAK;/RESPONSELEVEL;; + €is (1)

where, i = 1,...... ,N denotes the scenic spot, ¢ = 1,...... ,T denotes the date.
OUTBREAK;; and RESPONSELEVEL; are tested alternatively. OUTBREAK; refers to
whether Wuhan has been lockdown on date ¢, RESPONSELEVEL; represents the
response level to the COVID-19 pandemic at scenic spot i on date t. SENTIMENT;
indicates the median sentiment index of scenic spot i on date z. The parameter £y is the
intercept term, and the parameter f; is the regression coefficient of interest. We
conjectured that £; would be significantly negative, that is, the COVID-19 outbreak has

a negative impact on tourists’ real-time on-site emotional experience.
Next, three control variables are included in the base model as below:

SENTIMENT; = By + 1OUTBREAK:/RESPONSELEVELj + B> TIMEDISTANCE;
+ BsHOLIDAYy+ BsTEMPERATURE, + & )

Finally, SPOT; is added to control the scenic spot fixed effect in our model:

SENTIMENT; = Bo + BiOUTBREAK:/RESPONSELEVEL:: + B2 TIMEDISTANCE;
+ BsHOLIDAYy+ BdTEMPERATURE;, + IISPOTi + &1 (3)

where, /7 is the scenic spot fixed effect.

3. Results

As shown in Table 3, OUTBREAK is significantly and negatively associated with

the median sentiment index, suggesting that tourists’ emotional experience after the

6
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COVID-19 outbreak is lower than that of the period without COVID-19. Also, the
RESPONSELEVEL has a significant negative correlation with the median sentiment
index, indicating that the COVID-19 outbreak had a negative impact on tourists’
emotional experience. These results are consistent with our conjecture. As for the
control variables, time distance (TIMEDISTANCE), temperature (TEMPERATURE)
and holidays (HOLIDAY) all have positive and significant effects on tourists’ emotional
experience. Tourists’ emotional experience varies in different tourist scenic spots,
showing that tourists’ emotional experience is significantly affected by tourism

destinations.

< Insert Table 3 here >

4. Robustness Checks

Since Sina Weibo’s application programming interface (API) only allows access
to the Weibo posts listed in the latest 150 pages of each check-in homepage, the time
interval of some scenic spots may not cover the complete period from November 7,
2019 to April 8, 2020, resulting in unbalanced period in same scenic spots. Therefore,
we excluded the unbalanced scenic spots in the perspective of time interval, got 183
scenic spots with 15,895 valid observations which had been collapsed into scenic
spot/day-level, and reestimated the model 1-3. As shown in Table 4, the results are

robust in line with Table 3.
< Insert Table 4 here >

As for the robustness of the dependent variable, the sentiment score for each Weibo
post was recalculated using BaiduAl, another mainstream NLP platform to process
Chinese text. Different from the Tencent sentiment analysis technique, the Baidu
sentiment analysis was performed using the Bi-directional Long Short-Term Memory
(BI-LSTM) based on Baidu big data. The sentiment scores were also multiplied by 100
and collapsed into scenic spot/day level based on the median value. After replacing the
dependent variable, data was reanalyzed with all else being equal. As shown in Table 5,
the coefficients of the variables OUTBREAK and RESPONSELEVEL are still

significant and negative.
< Insert Table 5 here >

In addition, both Baidu and Tencent NLP platform will label each Weibo post with
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a clear sentiment tendency (positive or negative). We found that 7,765 Weibo posts
(13.9% of the Weibo posts) had opposite sentiment tendencies. That is, for one post,
one platform may give a positive label, while the other may give a negative. Therefore,
Weibo posts with opposite sentiment tendencies were eliminated, and median sentiment
indexes calculated by sentiment scores from Tencent and Baidu NLP platform were
separately used as dependent variables. Results are shown in Table 6 and Table 7
respectively. Still, the COVID-19 outbreak shows a negative and significant
relationship with tourists’ emotional experience, confirming the robustness of our

findings.
< Insert Table 6 here >

< Insert Table 7 here >

5. Conclusion

Many tourism destinations that were impacted by the COVID-19 pandemic are
reopened, however whether the tourists’ real-time on-site emotional experience in the
reopened tourism destinations is higher or lower than that of the period before the
pandemic outbreak has not been studied. To address this gap, online UGC sentiment
analysis method was used to measure tourists’ expressed emotional experience based
on geo-tagged check-in UGC data in China’s National 5A scenic spots from November
7, 2019 to April 8, 2020. Intuitively, the COVID-19 pandemic does not destroy the
tourist attractions that trigger tourists’ experience, hence the tourists’ real-time on-site
emotional experience should not change when the tourism destinations reopened.
However, findings show that the COVID-19 outbreak indeed has a negative impact on
tourists’ real-time on-site emotional experience. Although the scenic spots are reopened,
tourists’ real-time on-site emotional experience does not return to the level before the
COVID-19 outbreak, which implies that tourist number recovery and tourist experience
recovery may be not synchronous in this sustained global crisis. The findings advance
the knowledge about the impact of the COVID-19 pandemic on tourists’ real-time on-
site emotional experience in the reopened tourism destinations, and point out that tourist
experience recovery is an important research issue in the post-pandemic era.
Furthermore, results show that holidays, time distance from the Wuhan lockdown and
temperature have a positive and significant impact on tourists’ emotional experience,
which is consistent with the findings of other relevant studies (Zheng et al., 2019; Su et
al., 2020).
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Our findings yield direct implications for tourist experience management during
the COVID-19 pandemic, because the results demonstrate that the destinations
reopening does not mean tourists’ real-time on-site emotional experience restores to the
pre COVID-19 level. Therefore, under the regular pandemic prevention and control
measures, destination managers should not only focus on the recovery of tourist arrivals,
but also pay attention to the tourist experience recovery. Thus, experience recovery
strategies need to be designed separately besides tourist number recovery strategies.
First, destinations should not only take pandemic prevention and control measures to
prevent infection, but also design spatial-temporal separation between tourist
attractions to enhance tourist experience. Second, destinations may introduce new
equipment or programs (e.g., virtual experience, interactive shows) to create additional
sensorial experiences. Third, compensation strategies such as discounts or exclusive
souvenirs can be taken to offset the negative tourism experience caused by the

pandemic.
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374 Table 1. Summary of distribution of valid Weibo check-in posts

The volume of The volume of  Summary statistics of monthly Weibo check-in
Temporal interval Weibo check-in tourist scenic posts of tourist scenic spots
posts spots mean  median min max sd
2019.11.7-2019.11.30 6,925 197 35.15 28 1 205 3049
2019.12.1-2019.12.31 11,307 202 55.98 35.5 1 446  61.38
2020.1.1-2020.1.31 12,202 202 60.41 31.5 1 392 7327
2020.2.1-2020.2.29 5,745 194 29.61 16.5 1 248  40.38
2020.3.1-2020.3.31 12,996 210 61.89 255 1 483 83.3
2020.4.1-2020.4.8 6,851 198 34.6 15 1 265  49.05
Total 56,026

Note: there are 28,259 valid Weibo check-in posts between 2019.11.7 and 2020.1.22, and 27,767 valid Weibo check-in posts
between 2020.1.23 and 2020.4.8.
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Table 2. Descriptive statistics of variables

Variables Definition Mean Min. Max. Std.

SENTIMENT Median sentiment index in a scenic spot/day 26.06 0.61 100 2112
level

OUTBREAK A dummy variable equals to 1 if the day is
on/after January 23, 2020 (the Wuhan / 0 1 /
lockdown)

RESPONSELEVEL  The response level to the COVID-19 pandemic
in a scenic spot on a day, ranging from 0 to 4, 0 4 /
with higher value represents more severe the
COVID-19 pandemic

TIMEDISTANCE The number of days from January 23, 2020
(the Wuhan lockdown), the value on and / 0 76 /
before January 23 is 0

TEMPERATURE Temperature in a scenic spot on a day (°C) 12.58 -28 37 9.07

HOLIDAY A dummy variable equals to 1 if the day is a / 0 | /
weekend or a public holiday

SPOT Scenic spot dummies / / / /
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Table 3. The impact of the COVID-19 outbreak on tourists’ real-time on-site emotional experience

() 2 3)
OUTBREAK -2.2653*** -5.567 7% -5.7057%%*
RESPONSELEVEL -0.9257] *%* -1.3295%** -1 171k
TIMEDISTANCE 0.0605%*** 0.0273%#** 0.0730%*** 0.0303***
HOLIDAY 1.0102%** 0.9986** 1.2519%** 1.1637%**
TEMPERATURE 0.2027%** 0.2023%#** 0.09071*** 0.0985%***
SPOT YES YES
R? 0.0028 0.0054 0.014 0.015 0.193 0.1922

Note: *p <0.1, **p <0.05, ***p <0.01
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Table 4. Results of robustness checks (Weibo posts of 183 scenic spots with the complete sample period)

2 3)
OUTBREAK -2.4577*** -4.8589 % -5.0076%**
RESPONSELEVEL -0.9342 %% -1.23%%* -1.0809%**
TIMEDISTANCE 0.04%** 0.015%* 0.0572%** 0.0228***
HOLIDAY 0.9246%*** 0.9526%*** 1.1729%** 1. 127%%*
TEMPERATURE 0.214%** 0.2138%*** 0.0958*** 0.1042%**
SPOT YES YES
R? 0.0033 0.0137 0.015 0.198 0.1976

Note: *p < 0.1, **p < 0.05, ***p < 0.01
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Table 5. Results of robustness checks (Baidu: all Weibo posts)

2 3)
OUTBREAK -4.9736%** -10.7762%** -11.1277%%*
RESPONSELEVEL -1.7032%%:* -2.3593 4 -2.5060%**
TIMEDISTANCE 0.1292%*x* 0.0576%*** 0.1242%** 0.0522%**
HOLIDAY 1.9203%*** 1.8453%#:* 2.1476%** 2.0850%**
TEMPERATURE 0.0872%** 0.0945%** 0.1357%** 0.1497%**
SPOT YES YES
R? 0.0123 0.0238 0.0227 0.0945 0.0941

Note: *p < 0.1, **p < 0.05, ***p < 0.01
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Table 6. Results of robustness checks (Tencent: Weibo posts without opposite sentiment tendencies)

2 3)

OUTBREAK -2.3082%#:* -5.3050%** -5.5689%**
RESPONSELEVEL -0.8928 -1.2496%** -1.2065%**
TIMEDISTANCE 0.0570%*** 0.0252%** 0.0649%** 0.0266%***
HOLIDAY 1.0383%*** 1.0377** 1.3031%** 1.2582%**
TEMPERATURE 0.1375%** 0.1399%:** 0.0929%** 0.1022%**
SPOT YES YES

R? 0.0046 0.0143 0.0151 0.1198 0.119

Note: *p < 0.1, **p < 0.05, ***p < 0.01
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Table 7. Results of robustness checks (Baidu: Weibo posts without opposite sentiment tendencies)

2 3)
OUTBREAK -2 77297 H* -6.4153 % -6.8146%**
RESPONSELEVEL -0.9633 % -1.3970%** -1.4908 %
TIMEDISTANCE 0.0780%*** 0.0348%*** 0.0798*** 0.0335%**
HOLIDAY 1.28971%*** 1.2466%** 1.5285%** 1.4790%**
TEMPERATURE 0.0962%*** 0.1008%*** 0.1043%** 0.1150%***
SPOT YES YES
R? 0.0056 0.0143 0.0136 0.0732 0.0724

Note: *p < 0.1, **p < 0.05, ***p < 0.01
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